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Studies of the changing., manner in which children 
structure their experience have revealed three sain changes 
with age: changes in the number and the organization of at- 

tributes used, for classification* changes in the type of at- 
tributes used,, and changes in the ability to define the com- 
mon attributes of groupings* 

In outlining the qualitative development of Intel- 
lectual structures* Piaget has given the most detailed 
analysis of the steps by which a child acquires classifies- 
tory skills (Flavell, 19S 3 )* From ages two to seven, chil- 
dren are limited in their use of representation. They 
utilize perceptual attributes in categorization and are un- 
able tc consider more than one salient feature of an object* 
Momentary considerations of more than one attribute of an 
object begin to appear in the later years of this period of 
preoper&tlonal thought* During the subperiod of concrete 
operations (years seven to eleven), the child’s representa- 
tional processes become systematic and tightly integrated. 



thus forming what Fi&get designate* cognitive operations. 
Using logica~mathema$ieal structures a3 models of the actual 
organization of cognitive structures * Piaget devised nine 
distinct "groupings* of logical classes and relations which 
appear during this period of middle childhood, 

She combination of classes is described in Gx»cupirig 
III? Bi-Uni vocal Multiplication of Classes, This grouping 
5,nvolves defining a class which combines the relevant at- 
tributes of two or more classes, Piaget and Inhelder (19595 
have conducted a series of studies which require finding an 
intersection or logical product of several classes. An 
example presented by Flavell (1963) requires determining a 
picture to be placed at the intersection of a row of pictures 
of differently colored leaves and a column of pictures of 
green objects. The correct intersect must contain both 
class attributes. Children at the level of concrete opera- 
tions were abls to solve this type of a matrix problem. 

Both Xofstey (1966) md love XX 5 Mitchell, and Everett 
(1962) designed a series of studies to replicate the findings 
of Piaget and Xn'helder* Xofsky (1966) created XI tasks to 
correspond to the 11 steps posited by Piaget and Inhelder to 
lead to the attainment of the concept of class inclusion. 

In the task dealing with multiple class membership, a set of 
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triangles varying in size and color (large or small and red 
or green) were presented to children who were questioned to 
determine their understanding that the blocks could be 
classified in more than one way* Although only 10# of the 
four-year-olds passed this task, oQ% of the six-year-olds 
and 905 of the seven-year-olds were successful* Lovell, 
Mitchell, and Everett (1962) asked children to partition 16 
cards. Eight cards pictured rabbits running, four of which 
rabbits were white and four of which were black, and eight 
cards pictured rabbits sitting, four bl^ck and four white. 
Correct perfonaance required recognition of the two dichoto- 
mies, black versus white and sitting versus running* Cor- 
rect partition was achieved by two of ten six-year-olds, by 
five of ten seven-year-olds, and by all of the eight-year- 
olds* 

Other studies CElkind, 1966; Goldman & Levine, 

1963, Reichard* Schneider, & Rapaport, 19*1*1; Thompson, 

19*115 tend to confirm Piaget *s description, showing increased 
flexibility in thought and increased use of two or nore di- 
mensions simultaneously as a child becomes older* 

Bruner (1966) emphasises the necessity fcr an ex- 
planation of cognitive structures in terms of psychological 
processes' and offers three modes of representation of 
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reality used at different periods of development* These 
three types of x’epressnfcafcion — enactive, ikonic, and sym- 
bolic— emphasize common roles in action, common perceptual 
attributes, and common class relationships, respectively. 
Olver and Hornsby (1966) studied the changes in representa- 
tion by tracing the manner in which children define objects 
as equivalent. They used both lists of words, in which each 
word was successively more different from the preceding 
word, and a group of pictures* Subjects were asked to tell 
how each word was "alike” and "different from" the preceding 
words and to group pictures which were “the same*" Both 
stimuli yielded basically the same changes m attributes 
determining equivalence. Perceptual attributes were domi- 
nant at six years of age, but the use of functional attri- 
butes increased until the children reached age nine. The 
use of nominal grouping also increased steadily from 6 % at 
six years of age to 32$ at eleven years of age* 

A great many studies have used object-sorting tasks 
in investigation of class if icatory behavior (Goldman & 
Levine, 1963; Heald & Marzolf, 1953; Heichard, Schneider, 

& Rapaporfc, 19*H:, Slgel, 1953 » 195*1; Thompson, 19*11). All 
have revealed a decrease in the use of perceptual or con- 
crete categories and an increase in the use of nominal or 
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designative categories with age. The majority also show 
the utilisation of functional categories reaching a peak 
between the periods of perceptual and designative (ikonic 
and symbolic) representation. 

In addition to finding changing inodes of representa- 
tion, Olver and Hornsby (1966) found an increase with age in 
the ability to correctly identify groupings. "Correct" 
identification requires recognition of a common feature 
characterising all items in the group. Several other in- 
vestigators (Lee, 1965; Reich&rd, Schneider, & Rapaport, 
19^; Sigel* 1953) have also found an increasing ability to 
recognize re?.evant attributes with increasing age. 

Much of the literature concerned with the equiva- 
lence of objects has tended to lead to the at least impli- 
cit assumption that a child groups by perceptual attributes 
because he is unable to use class or functional categories. 
Birch and Bortner (1966) used an object- matching task to 
test their hypothesis that ^preferential responsiveness to 
stimulus factors and not the failure to possess class and 
functional categories underlies the failure of young chil- 
dren to make categorical choices „ w Children between three 
and ten years of age were asked to match one of three ob- 
jects with an index object. In one condition matching on 
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the 'oasis of either stimulus similarity or function and 
class membership was possible, while in the other condition 
only functional or class properties could be used. In the 
former condition the usual increase with age was found in 
the use of class or functional categories, with asymptote 
being reached in the third grade. However, in the latter 
condition, even nursery school children matched correctly 
more frequently than chance, and asymptote was reached in 
the second grade. Thus although younger children seem to 
prefer to use perceptual cues as a basis for classification, 
they are capable of using functional and designative cues 
when perceptual csm-s are not available, 

Tv/q questions then arise from the findings that pre« 
ferred bases of classification change with age and non- 
preferred bases can be used, (1) At certain ages are chil- 
dren able to comtine certain combinations of perceptual, 
functional, and des ignative concepts and not others? 

(2) Will there be different errors caused by dominance of a 
particular type of attribute at different developmental 
levels? This problem can be$fc be explored using an incom- 
plete matrix task which requires the combination of two 
class attributes for the convergent production of one class. 
The simultaneous consideration of a combination of any two 




of perceptual (concrete), functional, and designative attri- 
butes can be investigated* 

Correct solution of this type of matrix requires two 
processes: identification of the relevant attribute of the 

stimuli and convergent production of one class from tio 
class attributes (requiring siaultaneoiEs consideration of 
both attributes) in selection of one picture* According to 
Guilford’s factor analytic model of the "structure of the 
intellect,” six factors are involved in this task — t£ree in 
defining or naming the class and three in the convergent 
production of one class from two classes (Guilford, :.967 )» 
The three factors involved in naming classes are: 

1* Cognition of figur&X classes: selection of figures 

which belong or do not belong with a class of 
figures * 

> 

2. Cognition of semantic classes: verbal classifica- 

tion, word classification, word group naming. 

3- Convergent production of semantic units: r .amlng of 

classes or relations; this naming factor causes 
variance in cognition of figur&X and semantic 
classes. 

Involved in the convergent production of a class are: 

1. Convergent production of semantic units: definition 

of formed classes. 

2. Convergent production of figural classes', formation 
of classes. 

3. Convergent production of semantic classes: pro- 

duction of cliss&i of words or concepts. 
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of perceptual (concrete), functional, and deslgnative attri- 
butes can be investigated • 

Correct solution of this type of matrix requires two 
processes: identification of the relevant attribute of the 

stimuli and convergent production of one class from t*o 
class attributes (requiring simultaneous consideration of 
both attributes) in selection of one picture. According to 
Guilford* s factor analytic model of the "structure of the 
intellect,” six factors are involved in this task — t£ree , i 
defining or naming the class and three in the convergent 
production of one class from two classes (Guilford, :,$67). 
The three factors involved in naming classes are: 

!• Cognition of figural classes: selection of figures 

which belong or do not belong with a class of 
figures , 

> 

2* Cognition of semantic classes; verbal classifica- 
tion, word classification, word group naming. 

3* Convergent production of semantic units: raising of 

classes or relations; this naming factor causes 
variance in cognition of figural and semantic 
classes. 

Involved In the convergent production of a class are: 

1. Convergent production of semantic units: definition 

of formed classes, 

2, Convergent production of figural e lasses : formation 

of classes. 

3* Convergent production of semantic classes: pro- 

duction of classes of words or concepts. 
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Correct performance on both of these tasks has been found to 
Increase with age* 

In a pilot study an incomplete matrix task was used 
to investigate the development of multiple classification* 
Each of the 2# matrices consisted of three pictured objects 
In a row which had a common attribute and three pictured ob- 
jects in a column which had a different common attribute. 

Of four choices, one pictured an object having both attri- 
butes and thus correctly filled the intersection of the row 
and the column. Ten children in each of the first, second, 
and third grades were administered the matrices, and a de- 
creasing number of errors with increasing age was found. At 
the time of matrix construction, various concepts were con- 
sidered only as a means of varying matrix difficulty. 

The purpose of the present study was to investigate 
changes with age in the identification and combination of 
the common attributes of groups and to assess the influence 
of different attributes on this ability. An incomplete 
matrix requiring combination of two concepts to correctly 
fill a blank intersection was used. Six types of matrices 
were constructed from the various combinations of designa- 
tive, functional, and perceptual concepts. The selection of 
one of three pictures to fill the intersection, one picture 
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having both attributes and the other two having the attribute 

of the row alone and the column alone, allowed assessment of 
the type of error made. 

The three main developmental trends previously dis- 
cussed were expected to influence performance on this task. 
These three developmental changes ares an increasing 
ability to correctly Identify the common attributes of group- 
ings, an increasing ability to consider two attributes 
simultaneously, and changes in the type of attributes which 
determine equivalence groupings at different ages. The 
first two changes were expected to result in an increased 
number of correct completions with age. The changes in 
attributes used for grouping were expected to lead to errors 
caused by selection of "dominant * 1 cues at certain ages with 
a failure to consider the less dominant cues when both are 
necessary for the correct solution of matrices. 





METHOD 



Subjects 

The Ss were 30 children, 20 from Kindergarten and 20 
from each of Grades 1, 2, and 3* obtained from University 
School, an affiliate of Florida State University. Most Ss 
were within plus ‘or minus four months of the mean age for 
their grade level. Two kindergarten children were one month 
below age, and two were two months below age* One first- and 
one second grader were one month over age. The mean ages 
for kindergarten and Graces 1, 2, and 3 were 6 years 1 month, 
7 years 1 month, 8 years 1 month, and 9 years, respectively. 

Stimuli 

The stimuli war® a series of ^2 incomplete matrices 
formed by three cards in a column and three cards in a row 
masting at a blank intersection, ^he sis 3x3 i nc fr cards 
forming each matrix were pasted onto poster board. Three 
cards representing choices to fill the intersection were 
presented on a cardboard plaque below and to the right of 

ERjt 
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the matrices. On each of the cards was a simple line draw- 
ing, except in the cases where color was a relevant attribute 
and the drawings were colored with crayon. The entire ar- 
rangement is diagrammed in Figure 1« 

The three objects pictured in the row had a common 
attribute and the three objects pictured in the column had 
a different common attribute. Of the three choices, one 
pictured an object having the cession attribute of the row 
alone, one the common attribute of the column alone, and the 
other the attributes of both the row and the column. Three 
types of attributes ware used in construction of the 
matrices; 

1. Concrete* drooping is based on the perceptually 
dominant attributes of form, color, or identity. 
Identity involves a group of the same objects, such 
as three hats or three shell©. 

2. Functional. The objects all have a common use. 

3. Designative. All objects belong to a common class 
and are subsumed under a common class name. 

Combinations of these three types of concepts yielded six 

types of matrices; concrete % concrete (CC), functional x 

funct-ional (Ff ) , designatlv® x designates (DD), concrete x 

functional (CP>, concrete x designatlve (CD), and functional 

x designative (FD) a The six matrices of each type and the 

practice matrices are presented in the Appendix. 
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Diagram of matrix and choices* 
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One each of concrete, functional, and designs tive 
concepts were used in practice matrices for instruction* 

A stopwatch was used to measure latency of response* La- 
tencies and choices were recorded on mimeographed record 
forms* 

Procedure 

5 accompanied S from the classroom to the testing 
room, where both were seated before a table at right angles 
to each other, and talked with him briefly to establish rap- 
port* A practice task was presented to each S for instruc- 
tional purposes. 

First, three pictures of objects perceptually alike 
were placed before 3* was asked to name each picture and 

T- 

then to tell how the pictures were alike* ^All of these 
pictures are alike in some way* How are they alike?” If S 
was incorrect or did not know, E told him* E then said: 
"Here are three other pictures* One of these is like these 
three* Choose the one like these three and put it with 
them." Only one of the three pictures presented had the 
same perceptual attribute as the three like pictures* If 3 
was incorrect, E pointed cut the correct picture and ex- 
plained why it was correct* This entire procedure was em- 
ployed next using three pictures of objects with a common 
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function and three choices, and, finally, using three pic- 
tures of objects subsumed under a common cl&^s name and 
three choices* 

The three pictures with the seme perceptual attribute 
were then arranged in a row and the three pictures of ob- 
jects with a common function in a column. The row and the 
column met at a blank intersection. E said: "I f m going to 

put these three pictures which are alike in a line here and 
these three pictures which are alike in a line here. I # m 
going to put three choices dovn here." Three pictures were 
placed below and to the right of the matrix. Two of the 
choices were those two pictures previously placed with the 
two groups of like pictures; thus one picture had the attri- 
bute of the row alone and the other the attribute of the 
column alone. Tine third choice combined both attributes and 
correctly filled the intersection. B said: 5, I want you to 

pick the picture that goes aiith both grouys and put it in 
this blank space. There is one picture that goes with both 
groups. Which one is lt? r< If S was Incorrect or did not 
make a choice, E asked him the common attributes of both the 
row and the column and again asked which picture had both 
attributes. E then pointed out the answer and explained 
carefully the reason if S still could not choose the correct 
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intersect* The stimuli wtre then arranged In the two re- 
maining types of satrioes (FD and Ci>), and the same procedure 
was followed* 

The experimental matrices were presented one at a 
time, with the mtrlx and choices presented simultaneously* 

S named each picture* The choices wore randomly arranged 
for each $ to avoid hiss bw position preference* The ma- 
trices were randomised daily with the following restriction * 
There were six group* of matrices * and each group contained 
one of each of the six types of matrices* Both the matrices 
within each group and the order of presentation of the 
group 8 were randomised each day* 

The Ss were instructed to *find the picture that 
goes with both groups, and place it in the blank space* ” 

Both choice of picture and latency of response were recorded 
for each matrix* After 12 and 23 matrices; had been com- 
pleted, one of the practice matrices was presented again, 
and E said: ®2k>w we*re going to review wlut you are sup- 

posed to do* Each picture in this line is slike in some 
way, and each picture in this line is alike in some way* I 
want you to find the picture which is like tnth groups and 
place it up here*” After each S had completed the set of 
matrices, E accompanied him hack to his class *oom* 



RESULTS 



For all analyses of variance, responses on the first 
half and responses on the second half of the 36 matrix items 
were totaled separately. Thus there were two response mea- 
sures for each S on each type of matrix » and the effect of 
stage of practice could be assessed* The score of each S 
on each type of matrix indicated the number of correct re- 
sponses made on three matrices, providing a possible range 
of scores from 0 to 3. Analyses of variance were used to 
test for differences in number of matrices correct, for dif- 
ferences in types of errors made on CF, CD, and FD matrices, 
and for difference© in latencies of responses- Fearscn 
product-moment correlation coefficients were computed using 
CA, m (when available), number of correct responses, and 
latencies. The Duncan multiple range teat was used to test 

for significant differences between means in all analyses. 

♦ 

Correct responses 

As Figure 2 shows, correct performance increased as 



MEAN NUMBER 





GRADE 



of_corr@3t responses on 
three naurioes as a function of grade. 



grade level Increased. An overall analysis of variance , 
suasaarised In Table A, indicated significant main effects of 
grade and type of matrix (p < .01) r as well as a significant 
Interaction between grade and type ot matrix (p < .05)* 
Differences between kindergarten (K) and the first (Ql)* 
second (G2), and third (QB) grades were significant beyond 
the .001 level. Performances of G2 and G3 were not signifi- 
cantly different. 



TABLE 1 

ANALYSIS OF VARIANCE FOR CORRECT RESPONSES 






Source 


df 






MS 




Grades (A) 


3 






68,168 


ft?. 837** 


Error 


76 






1.1125 




Practice (B) 


1 






.051 


1.000 


A x B 


3 






.101 


1.000 


Error 


IS 






.500 




Matrices (C) 


5 






8.7<i3 


14.101** 


A x C 


15 






1.067 


1.720* 


Error 


380 






.620 




B x C 


5 






.978 


1.466 


A x B x C 


15 






.585 


1.000 


Error 


330 






.657 




•Indicates 


significance 


at 


the .05 level. 




••Indicates 


significance 


at 


the .01 level. 





The mean number of correct responses on three 
exemplars of each type of matrix is presented graphically in 
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Figure 3. Those matrices which did not differ significantly 
in number of correct responses are underscored by the same 
line in Table 2. It is evident that there were significantly 
more correct responses to CC matrices than there were to FF 
matrices, and significantly mare correct responses to FF 
fch&n to DB matrices* Statistically significant differences 
were also obtain^ between CF and FF and CD and FD matrices. 



TABLE 2 

THE DUMCAN MULTIPLE RANGE TEST OF DIFFERENCES 
BETWEEN TTPES OF MATRICES 

CC(2 a l6) CF<2 9 0T) CB{I«99) FFC1.82) FB(1«7D 013(1*5*0 

- r, ******* 
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C^Concr^t©! F®Fnnctional 5 D^Besignative • All nota- 
tions not underscored by the same line are significantly 
difl^rent (p 



The g 3 ?M@ x type of ssatrix isteraciclosi is illustra- 
ted in Figure ft, and Table 3 indicates those differences be- 
tween grades on type of mtplx which were significant* 
Quit® clearly $ there war© no reversals of the developmental 



trend toward improved perf-oyssjcc© on any of the eg t. rices • 



Duncan’s test 



«vealed significant differences between per* 



rs 5 



fonaance of K and OX, 2, 
G1 and 02 and 3 (p *05) 



end 3 and; between performance of 
cn fnur typos of matrices (FF, CF, 




MEAN NUMBER CORRECT 
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3. Mean mm'kz't of ©orreot response? on 
three exasplars ot sao& typa of matrix 
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Pig. 4. Mean number of correct responses for each grade on three 
exemplars of each type of matrix. 




TABLE 3 



THE D UNCAM MULTIPLE RANGE TEST OF DIFFERENCES BETWEEN 

GRADES ON EACH TYPE OF MATRIX 



CC 




01(2.02) 


CP 


K(1.25) 


01(1.90) 


CD 




mhm 


FF 




aocssi 


PD 


£<1.25), 


01(1.72) 


DD 


K^l.lg^ 


01(1.42) 











ZJJL 

_ 03(2.62) 


mz.n5) 


03(2.52) 


02(2.28) 


03(2.50) 


02(2.45) 


_03(2.52) 


02(1.68) 


03(1.32) 



t . nri „ „ ! ,CO r te - Functional; S-Designative. All nota- 
ferent {p T il)?™* *” th * US * dif. 



CD, and PC). Howsvar, on the CC matrices. which may be 
called easiest by virtea of having elicited the largest num- 
' el 01 correct responses, the performance of S and G1 was 
not significantly different. On the DD matrices, which 
cited the smallest number of correct responses and may 
therefore be termed most difficult, no two successive grade 
levels were significantly different. Grades separated by 
one grade did differ significantly (p < .05). Table it pre- 
sents these same data in a different way. Here is shown 
the Increasing number of types of matrices on which per- 
formance was not significantly different from performance on 
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CC matrices. Per K„ performance on CC matrices was signifi- 
cantly better than performance on the other five types of 
Matrices. As grade level Ihereasdm* more types of matrices 
showed performance similar to that on CC matrices. By G3* 
children performed equally well on all matrices except DD, 
on which they exhibited the poorest psrf oraance , 

Types of errors 

Separate analyses were performed on the frequency 
with which certain kinds of err wn occurred for the three 
types of matrices requiring coablratien of two types of con- 
cepts (CP 3 CD, and PD). The errors are designated by the 
types of attributes they have in :-v>imon with either the row 
or the colma'ie That is, an error iivolving choice of a 
picture having the same function as the row or column is 
called a functional error, the incorrect picture perceptu- 
ally similar to the row or column is called a concrete 
error, and the incorrect picture subsv.ned under the same 
class name as a group cf three pictures is tensed a designs- 
tive error. 

Comparisons between concrete and functional^ con- 
crete and decignative, and functional and lesi^nativ* errors 
were made on CF, CD, and FD matrices, respa ■» tively. The 
main effect of grades was significant in aU three types of 



matrices (p < »0i), Ho*evcr, the grade 
interaction was significant only for C? 

rrifnt* r >4 r* *s.« ( V s * +* \ & 

ic;u. v^. a,'v» v- ^ K t* '*** e v / $ »w*o £<<&# v *jiw «cw** * vv v 



x type of error 
Cp < .05) and PD 
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significant only for FC matrieea (pc .01), 

©i« results of an analysis of variance of errors 
made on CP matrices are auaa&riaed in Table 5. The main 



TABLE 5 

AHAX.S3IS OF VARIANCE FOR ERRORS MADE OS CONCRETE 

FUNCTIONAL MATRICES 
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Source 




* df 


MS 


P 


Grades 


(A) 


3 


7,561 


2*.271 f * 


p *^y 




76 


* \ o 
■» ,2>4 .v 




P '-a A a* *< ,A 

1- - * i v- o v V -«/ 


e (B) 


1 


e jt & *•* 


a. 015 


a x r> 






•> C v A 


-1,000 


Error 




76 


a^2 




Type of 


error (0) 


1 


l.C-5'3 


3*203 


A X C 




3 




ft * f O A, * 


Error 




*g£ 

fv 


a ^16 




B x C 




D 

*A* 


.003 


♦ 1.000 


A x B x 


C 


3 


,636 


1.330 


Error 




76 


.U*8 


' 




^Indicates 


eignifioencs at the 


*05 level. 




# * Indicates 


significance 


at the 


,01 level. 



effect of grades si^ntf5can t-» ami the grade s type of 

error interaction was significant, Figure 5 compares 

the mean number of errors made by cbnosing either the 
functional or the concrete picture Instead of the picture 



MEAN NUMBER Ol- ERRORS 
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Hg« 5 * &eaa auafcsr of eenorate and functional 
araors a&d* on axa&plars of 0? amtricas. 
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Although the frequency of both 



combining both concepts, 
types of errors decreased with increasing grads level, the 
concrete errors dropped out more rapidly than the functional 



errors. More concrete than functional pictures were chosen 
by K, but in QX the tr«nd had reversed, The functional pic- 
ture was chosen significantly mere often than the concrete 
picture by 02 (p < *055# However* the types of errors made 
by G3 were not significantly different, 

Jco significant af foots other than the main effect 
of grade were revealed In or* analysis of variance of errors 
made on CD matrices, but Fig, wo 6 does illustrate an inter- 
esting finding, The number of deslgmatlve errors exceeded 
the number of concrete errors in 01, 2, and 3, although the 
differences between the two types of errors were not signifi- 
cant, The percentage of designative errors increased fro® 

50% in X to 19% in G3. 

The analysis of variance of errors made on FD ma- 
trices, summarised in Table 6, yielded significant main ef- 
fects of grade and type of error and a significant grade x 
type of error interaction (p *01). When errors were made, 
functional pictures were chosen an average of ,76 tines on 
three exemplars and pictures belonging to the common class 
were chosen an average of «51 tines# The mean number of 
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functional and deeignatir* jrroro ere graphed m Figure 7 * 
Tk& number of fussaticnial picture*. chosen by K and 02 was 
significantly larger than the number of n 4/.f.. !Me 

— *- * ^ -rw * w V V VU/‘- 4k? 

chosen (p < *05)* 



TABLE 6 

ANALYSIS OP VARIANCE FOB ERHOHS MADE ON FUNCTIONAL 

X DBSiaNATIVE MATRICES 



Source <*f 


MS 


r* 

V 


Grades 
Error . 


(A) 


3 

?6 


6,636 

,453 


14.649** 


Practice (B) 


3(1 


.703 


2.130 


A X ri 

Wj 




V 


l *\ 

* • WrJ> 


1.421 


Error 


error (0) 


76 


.330 


Type of 


1 


5.??3 


10.524** 


A x € 




3 


2.561 


4,654** 


Error 




76 


.5*59 


B x C 




* 


.153 


1.000 


A x B x 


C 


.-n. 

< 

•■*T 


.236 


1.000 


Error 




^ 4 £ 
i rv 
r <47 

niiti uirmi — 1 ii 


,649 





^Indicates significance at the .01 level. 



Latencies 

Table 7 fuass arises the analyeis of variance of the 
latency measures taken for ©ash 3 on each matrix. The stain 
effect of grade was significant, and the average latency for 
three matrices is depleted graphically In Figure 3. 
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TABLE 7 



analysis o ? mmsm * foh latencies 



Source 




m 


F • 


Grades (A) 


3 


13331. *?6 


3.982* 


Error 


76 


33*7.853 




Practice (8) 


1 


*86*. 501 


7.8*3** 


h x a 


3 


509.737 


1.000 


Error 


76 


620.178 




Matrices (0) 


5 


1399.683 


7.625** 


A x C 


15 


277.038 


1.509 


Error 


380 


l£3.5*3 




B x C 


5 


*05.258 


2.303* 


A x B x C 


15 


291.671 


1.657 


Error 


380 


175.931 





*Indl3ates significance at the ,05 level. 
^Indicates significance at the .01 level. 



Latencies of 32 mr& significantly greater than those of K 
(p < ,05), although Q2 m& 33 Xstsmeies srere not signifi- 
cantly different. Type of matrix also significantly af- 
fected the latency measures. Differences in latency of 
response to each type of matrix are shewn in Figure 9. 
Comparisons between means indicated latencies to FD and DD 
matrices did not significantly differ, hut both types of 
matrices required significantly longer response times than 
the remaining four typos of metrites (p <.Q5). The differ- 
ence between latency of response on ths first and second 
stages of practice was significant beyond the .01 level. 



MEAN LATENCY IN SECONDS 
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CF CD FF FD DD 
TYPE OF MATRIX 



Pig. 9* Kean latency of response to three 
exemplars of each type of aatrir* 




3*1 



The average number of osoondi ?CKjuirod for response to three 
matrices deceased fro® a mean of 30*5 seconds on the first 

half o£ the matrices to a ®«&n of 26. Q seconds on the second 
half. 

The significant practice x type of matrix inter- 
action is illustrated graphically in Figure 10. The latency 
decreases for 00 9 CD, and DD matrices were significant 
Cp < e05), but the decreases in latency for the other three 
types of matrices were not significant. 

Correlations between measures 

The Fe&rson product-aoasent correlation coefficient 
computed between CA and. number of correct responses summed 
over type of matrix and stage of practice was significant 
beyond the C Q01 level,, This correlation of .79*} indicated 
that as CA increased, total number of correct responses in- 
creased * Mental ages were available only for the third 
graders* A correlation between MA and number of correct 
responses proved to be significant beyond the .05 level 
(r * .391), although the correlation between CA and number 
of correct respond m.n not significant (r » .05) when only 
third-grade scores were employed. 

The Pearson product-moment correlation coefficient 

was also computed between CA and latency. When K was 

o 

ERLC 
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Fig« 20 . Hean latency of response to three 
exemplars c . eat ?h type of saatrlx during the first 
ana seoo&d usages of practice* 
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Included , the correlation was not slgnlf: leant (r * .01), but 
the negative .correlation between CA and latency, excluding 
Kj vaa slgnif; leant beyond the .005 level (r * -.3$). The 
negative correlation between number of correct responses and 
latency, excluding C 9 was also significant beyond the *005 
level (r » ~*80), although the correlation was not signifi- 
cant when K was included (r « *01) „ 




DISCUSSION 



The striking developmental changes in performance^ 
indicated by both the differences between grades and fhe 
significant correlation between CA and performance, repli- 

«w 

cate the results of other studies of multiple class! flea-* 
tion (Kofsky, 1966 ; Lovell, Kitehell, 4 Everett, 1962 ; 
Belch&rd, Schneider, 4 Bap&port, 19^*0 - Kindergarten chil- 
dren, first, second, and third graders performed correctly 
on Jll£, 51 %» 1 V, and 79£ of the matrices, respectively. 

This increase between six and nine years of age in ability 
to combine the relevant attributes of two classes lends sup- 
port to Piaget's placement of the acquisition of *bi-univocal 
multiplication of classes” at the level of concrete opera- 
tions, years seven to eleven (Plavell* 1963)* 

4 

The inf ltteito* of typo of matrix on performance both 
indirectly supports and extends --studies of- object-sorting 
behavior and provides evidence for the theoretical posit' one 
concerned with changing bases of classification* ObJr jt- 
sorting tasks have consisteriily shown groupings based on 
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perceptual or concrete attributes of objects to be most com- 
mon at sis years of age. From age six there Is a steady in- 
crease in the number of groups based on common function, 
with peak use of functional concepts occurring around eight 
or nine years of age* Use of more abstract concepts in- 
creases steadily with age and years of education* Because 
children at age six use perceptual attributes for determin- 
ing equivalence, all children included in the sample would 
supposedly be familiar with this type of equivalence. Punc~ 
'-±on:l attributes would most likely be used in elassifica- 
tio?Ty the *ider half of the sample. Although designative 
concepts are being used more often by older children, their 
use of this type of concept has probably not yet reached 
asymptote. Thus it would be expected that most children 
would be able to identify a common perceptual attribute of 
several objects, fewer would be likely to identify correctly 
a common function, and even fewer children would be likely 
to note a generic class name which provides equivalence. 

In accordance with this expectation, performance was sig- 
nificantly better on CC matrices than on FF or DD matrices, 
and performance on FF matrices was significantly better than 
that on DD matrices. 

The differences in performance on the different 
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types of matrices within grades support this interpretation 
of the effect of type of matrix* The performance of K was 
tetter on OG matrices than on all other types of matrices* 

The performance of on CP and CD matrices was not signifi- 
cantly different from their performance on CC matrices, al- 
though they did handle CC matrices significantly better than 
PF* PD, and DD matrices. Only PD and DD matrices elicited 
more errors than CO maftrioee In 03, and 03 performed equally 
well on all but the DD ii&trices* 

Two notable points may be drawn fpet* the grade type 
of matrix interaction* l?irat, the performance in this 
structured matrix /;ask paralleled performance found in 
object-sorting studies and reflected the classification 
schemes which are typically found at different ages* Kinder- 
garten children per formed- better on CC matrices than any 
others, 32 combine!! functional attributes m readily as con- 
crete attributes, and 03 performed equally well on all ma- 
trices except DD* Thus the ability to combine concrete 
concepts appeared ; irst and was followed by the ability to 
combine functional concepts, with the ability to combine 
dasignative attributes appearing last. 

Second^ thfl finding that children can combine cer- 




tain concepts and not others at particular ages supports, in 






before they can on ©the 



For exanple* 



the conservation 






young as six 



ears ©f sge (K) were able to 




concepts, but. only at eight years ©f age {02} were func- 
tional attributes combined as accurately • Although nine- 
year-olds <G3) were able to combine functional and ties Igna- 
ts ivs concepts, they were not yet capable of combining two 
designating concepts as accurately as two functional or 
two concrete concepts* However, this explanation is con- 
founded by the first point considered-®- that of different 
schemes of classification anti different ability to identify 
common attributes at various ages* Unless children recog- 
nise a common attribute, they are certainly not going to be 
able to combine it with another common attribute. The find- 
ing that in the 02 and 03* DU matrices elicited more errors 
than CD and FS matrices, which also require identification 
of designative concepts, seem 8 to indicate that the 
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combination and not the identification may be the determir.- 
ing factor here* A eritialea of this armament is apparent * 



h0tf0V6S*5 for tne aOKtiWpS* to ©S «*«<? nw« s***- 

ficulfc in the DD ©at^leea then in the £D or W matrices. 



Ths ooftlysla of the p$r£©Ksan©© ©f each grad© on 
each byp& of matrix showed that X end 01 ©hose significantly 
f®$?©3? correct r^jsponsos than 32 and 03 on all s3&trlc©& 
o«pt DD* on tfhlssfe 01 ©nd 02 did not &if£@3?« Stes* differ- 
ences ®ay st@»s fross the inability of S an& ©I to categorise 
objeets on two dls&e&eiong a® readily as ©idsr children* Ac- 
cording to flag 9 ®v©^y&&a?~©ld 8 are at the lower end of 
the age range of children r»h© apo capable of agultiplic&tlon 
of classes * and si 45 ~y©a^®©ld$ not yet entered the period 

of concrete operations (FlttweXl d 1963 )• A& interpretation 
of the low percentage of correct ro&ponoos* the short la- 
tency of response * and the spontaneous verbalisations of 
kindergarten children my aid in understanding their per- 



formance* Their responses seemed to be deteraslned by rather 
idiosyncratic tendencies whenever rslevant attributes could 
net readily be identified and combined,. Typical comments 



were "X just want it to be a dog” and "Jeff and Dan like 
Snoopy * * Thematic connections between two and among all 
pictures were common: w The dog 1 3 chasing the kitten” and 




"They’re all going uptown." Overgeneralised eategoriee wares 
also verbalised* such m n Yea can measure all of them" and 
"They’re all anis&lSe" Tbia inability of six-year-olds to 
consider correctly two class attributes aimultaneously repli- 
cates the findings of other investigators (Lovell* Mitchell, 

& Everett, 1962s Reiehard, Schneider, fc Rapaport, 19^^). 

The difficulty of young children in simply identifying a 
common attribute of a group of objects has also been noted, 
Ch&rlesworth (1968) ashed kindergarten children to select an 
object to go with two other objects which were alike in some 
way. Only a small percentage of the children were able to 
choose the correct object* However, Goldman and Levine 
(1963) found comjEon attributes were identified by kinder- 
garten children* These attributes were mainly concrete or 
situational, though, and SQ% of the children could not 
change their view of the common attribute when the group of 
stimuli was altered* 

The significant grade x type of error interaction 
obtained in the analysis of errors made on concrete x func- 
tional matrices provided some confirmation of the expecta- 
tion that certain "dominant" cues would be chosen more fre- 
quently than other cues. The term "dominant** cue refers to 
that attribute of a row of column in the matrix which is 



most representative of the chiles preferred mode of cate- 
gorisation* Kindergarten children, who are closely tied to 
the surface attributes of objects, chose pictures equivalent 
to the relevant concrete concept more often than those 
equivalent to the common functional concept , but the differ- 
ence was not significant* slightly more functional than con- 
crete pictures were chosen :l.n 01, and in 02 significantly 
more functional than concrete pictures were chosen when er- 
rors were made* In object-sorting tasks, eight-year-olds 
show asymptotic preference for functional concepts, and thus 
It appears that the preferred attribute is chosen more often 
when errors are made* In G3 the difference between types of 
errors is no longer rignlf leant* 

Although thrm were no significant main effects or 
Interactions in tbs Jinalysis of errors a&de on concrete 35 
deaign&tive matrices, there was a alight increase with age 
in percentage of derignative error© • Kindergarten children 
made 58$ desagnativp errors d first graders 57$ 9 second 
graders 6$#, and thl.M graders 7 9%. The steady increase in 
percentage of deelgj itive errors seems to parallel the in- 
creased use of dleslg? stive concepts with age found in 
object-sorting studies « Thus, as design&tive concepts be- 
came "preferred,* the percentage of deaignative pictures 






chosen whet* errors were isand© increased. 

The analysis ©f err©?© ©ad® on functional x design®,- 
tive matrices »ho^d that X and 62 sh©s® functional pictures 
significantly stop© often than deaigttfttlve pictures 0 The 
greater use of functional than designativ® attributes by 
K is not szpl&lnubl© by reference to ©listing empirical 
findings or to tfce previous interpretation of the perform- 
ance of K» Eequl:?ing the child to expisln Ms responses 



would aid in • determining why this effect occurred. The sig- 
nificantly /neater use of functional than deslgnative con- 
cepts in &2 may b& esplained by the eight«ye®r-©lds s pre- 
ferred functional ©ode of imposing equivalence. By the time 



c Midren have reached G3* designative concepts are being 
used more frequently 8 m suggested by the performance on the 



CD matrices and as found in object-sortlng tasks, fewer 
errors were made on F D matrices * and there was no difference 
in the types of errors s-mde* 



r i?ha significantly shorter response times on the 
second half of the matrices, with no significant change in 
performance 9 s@esi to indicate that with practice, children 
acquired more efficient problem-solving techniques,. Several 
children made comments after having correctly solved quite a 



few raafci'.**,,. 



'*•- i i Soi? now. 



H 



iv’hieh support this 



interpretation. However the existing literature offer* no 

% 

Gonc^ming th# reason thia desre&se in latency 
was significant only --for CC* CD* &&& W &stn©e&» The rela- 
tively short r@sp©n«e tiaes of the kJLnd®rgarfc&n children and 
yet their «.©ar**ohanee level of performance on all types e? 
matrices except »e<ea to support the interpretation of 
their approach given previously* Fro© G1 to G3, nean la- 
tency decreased while ®ean araaber of correct responses in- 
creased. Althetttfi theare ‘sma mo'fe variability In latency 
within each grade s it appear® - that ? overall.? a® children de- 
velop the ability to solve the aatricee correctly e the time 
required for response decreases* Indeed » when kindergarten 
tras not considered^ the negative correlation between chrono- 
logical age and latency was significant* The significant 
negative correlation between nus&er of correct responses and 
latency for Grades 1, 2» and 3? as well as the relatively 
long latencies for DF and $D matrices , support the sugges- 
tion that the more difficult the matrices* the longer the 
latency of response* 

The significant correlation between KA and per- 
formance in 03 supports the findings of other invest- 2 gators 
who have shown a relationship between classification skills 
and scores of verbal ability. Silverstein and Mohan (1965), 



using factor-analytic techniques r found "passive** object- 
sorting, the idea t i f i cat icn of the eoasion attribute of a 
group of o'o j acts j> ana x& scores to be related# Both 
Charlecwrth (1968) and Lee C 10815) found significant corre- 
lations between measures of verbal ability and performance 

e 

on classification tasks# Charleseorth (1068) found a corre- 
lation of *4l Cp < t*OOX) -bat^eesa Peabody Picture Vocabulary 
Stest scores and ^aature® sorting principles., and Lee (1965) 
found the correlation between Blnet vocabulary scores and 
total number of errors on his classification task to be 
-♦38 (p < » 05)« 



This Investigation suggests certain Is&portant 
aethodological improvements and also illuminates several 
theoretical issues which are amenable to further eicperX&ent&X 
study in the area of multiple classification* Methodology 
eal Improvements include t ( X > developing matrix concepts 
.(concrete 5 functional, and deslgnatlve) that vary in level 



of conceptual difficulty from very tasy t© very complex* 

(2) developing mt r±x item,© that vary in stimulus properties 
from the symbolic, representative materials (e*g., line 



drawings) to the concrete ($<>£• * real > three-dimensional 
objects), and (3) varying amour t and kind of instruction 



(demonstration) giv®« to S prior to the task# 

***■ • 



Theoretical 



and empirical issues may be clarified by (1) isolating the 
prerequisite skills necessary to solve the matrices, (2) de- 
veloping a training program to teach these skills through 
proper sequencing of materials and instructions f (3) de- 
termining the relationship between the ability to identify 
and the ability to, -combine attributes of groups of objects, 
and (4 > assessing the performarise differences of various 
populations and the interactions of types of matrix, in- 
structions or training progress, and population of Ss, 

It seems obvious that both the instructions and the 



materials employ ed affect performance on the task* although 
after the brief trading procedure, the children seemed to 
understand the task, different initial training procedures 
might have produced different rose Its* The stimulus proper- 
ties of the matrices also determine performance to a great 
extent* Birch and Itertmer (19&§) have pointed out the in- 



fluence of competing stimuli on identification of common 
attributes, and competing stimuli mere definitely present 
in this task* The fact that pictures, representative ma- 
terials, were um& sidght also have had an effect* Bigel and 
Olmsted (1$68> hav© shorn* that the ma of pictures rather 
than actual objects significantly lower*® the performance of 
lower class children on classification tasks, and Olver and 




Hornsby 11966) have noted tfc* difference* in equivalence 
fCi-uifttioria when pictures and verbal Materials are used, 
nn/iAM<irtAx4r?7 a arm in ah « iHtusvtasfiA of determining the offsets 

of different training procedures and different stimuli* 

Hesnlek (1968) has emphasised the need to analyse in 
more detail the behaviors involved in solution of matrix 
problems* In development of an early learning curriculum, 
she has used the technique? of component amlysis to generate 
a hierarchy of prerequisite skills necessary for matrix so- 
lution. For example* before the common attributes of a row 
or a column can be stated* a MM must have mastered the 
following prerequisite skills* which are listed in order 
of increasing difficulty: (3.5 Match objects in an array, 

(2) identify a named object^ (3) nasae objects in an array, 
(4) scan a group without irr® levant attributes and state the 
commonality, C5) scan a group with irrelevant attributes and 
state the commonality * (6) state that the identity cell de- 
fines the ro\* or eoluagi, and (?) state the d&fining attri- 
butes for the row or column. The sequencing of these 
skills, based on the logical technique of component analysis 
needs to be empirically validated. The implications of this 
step-by-otep approach for education are extremely Important. 
Resnick has pointed to the variety of information which may 
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be efficiently organised in a matrix fashion. and a kno«l= 
edge of the skill# required for matrix organisation accord- 
ing to tv/e or more dimension# would be an extremely valuable 
tool* i‘hus empirical ovidenoe concerning the hierarchy and 
relationships of p/erequisite skills sould contribute not 
only tc clarifying theoretical positions but also to de- 
veloping teaching method# and curricula for organisation 

* * 

skill'.** 

Also important for both theory and an extension of 
c^irical data are further investigations of the relationship 
*otw sen the ability to correctly identify the comviai attri- 
butes of groupings and the ability to combine thees attri- 
butes * Although aany studies (Goldman l Levine^ l$63 t 
Olver & Hornsby* 1966) have shown organisational change? 
paralleling changes in the types of attribute# used for 
grouping this relationship specifically has not been investi- 
gated* nor haw the interactions between the various types 
of representation* 

In summary* the matrix format provides a profitable 
technique for further research on multiple classification 
and inodes of representation* Given certain methodological 
Improvements* the next phase of this research program 
should isolate the prerequisite nkills* determine the 




relationship between the ability to identify &nd the ability 
to combine common attributes of groups , and develop a train- 
ing program In multiple classification following the prin- 
ciples of programmed instruction* Tlis systematic approach 
will contribute to the existing body of empirical data, aid 
in theory building, and, more importantly, ultimately con- 
tribute significantly to education * 
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Attribute 



Striped 

Barber's pole 

Flag 

Shirt 



Striped 

Barber's pole 

Flag 

Shirt 

Candy 
Sucker 
Candy bay 
h if e savers 



Polka dot 

Polka dot oat 
Polka dot skirt 
Polka dot sofa 

Leaf 

Blue leaf 
Red leaf 
Brown leaf 



mmxcBs km choices 

Attribute 



Fraction Matrices 

— — * i OWWB <W WM » 

ffocor&te at Christmas 
Tree 
Ornaaont 
Christmas trae 
lights 

Candy 

Bucks? 

Candy bar 
Life savers 



X>$cor&te at Christmas 
Tree 

Cfrn&aNKst 
ChriatfSAS tree 
lights 



Concrete % Concrete 

^hM\w» Wt^M>d 3 w rif Pc 

f 

Dr«g® 

Striped dress 
Print dress 
Solid color (Stoss 

Oresa 
Green ball 
{Jrean eap 
ear 



Choices 



Candy cane 
Striped bedspread 

Wreath 



Candy cane 
Striped bedspread 
Box of chocolates 



Candy cane 

Box of chocolates 

Wreath 



Polka dot d’ess 
Polka dot giovee 
Dress with lace 



Green leaf 
Yellow leaf 
Dr son bouse 



Attribute 

Brush 

Hair brush 

Shoe brush 
Tooth brush 

Round 

Gl<J-be 

Orange 

Record 

ft -5 *k\? 

Brock c blarney 
Brick hous^ 
Brick barbecue 

Rad 

Red book 
Fad chair 
Red toy car 



Attribute 

Long and Narrow 
Panel 1 

Vi a'; king, cane 



Vavy ling® 




Rectangular 
Shoe bos 

Bnf fat 

S^iangHla? 

Te©p^f$ 

Christmas tra» 

?Ol(3IKIkD 



Choices 



Artist’s paint 

b&-uah 

Clothes oruoh 

V*vmI *-»lr 

•V W* 'Ml «i» W 



Lined beaehbeti 
Record 

Shirt 



Fart of briek wal 

F1X& of bricks 
Suitcase 



Red party hat 
Red dress 
Sailboat 



Functional x Functional 






Make music 
Bugle 

Record player 
Plano 



Hit 

Haasier and nails 
Tewia racket and 
ball 

Toy hmmv set 



Cut 

Butcher knife 

Machete 

Scissors 

He&t 

Radiator 
Pot belli&d 
stove 
Oven 



fake ears of yard 
Hoe 

Rake f 

Sprinkling oa& 




Streetlight 



Drum 

Fiddle 

Baseball and bat 



Lawn mower 
Table knife 
Water hose 



Campfire 

Iron 

Fluorescent light 



Hold garbage 
Wastebasket 
Kitchen trash 
can 

Garbage can 



Carry things 
. Bicycle with basket 
Snail truck 

Camel uritsh chair 



Garbage truck 
Outdoor garbage 
can 

Pony ana cart 
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Attribute 


Attribute 


Choices 


Look through 


Wear 


Eyeglasses 


Binoculars 


Dress 


Window 


Bat 


Magnifying glass 


Microscope 


Cloves 


Shirt 


Listen to 


Watch (look at) 




Man with 


Painting 


Television 


megaphone 

Radio 


Snapshot album 


Transistor radio 


Stereo 


Picture book 


Newspaper 




Desifpiatlve i Desianatlve 




Toy 


Animal 




Jump rope 


Pig 


Rocking horse 


Ball and jacks 


Cow 


Ball and bat 


Toy train 


Dog 


Cat 


Elements of na- 


Water 




ture 


Sprinkler 

Pond 


Rain 

Lightning 


Sun 

Snow 


Wind 


Bathtub with water 


Faucet with water 


Desserts 


Fruits. 


Slice of apple pie 


Slice of cake 


Pear 


Dish of ice 


Banana 


Cookies 


cream 

Pudding 


Half grapefruit 


Pineapple 


Cartoon charac- 


Water animals 




ters 






Yogi bear 


Fish 


Donald Duck 


Cartoon bird 


Seal 


Snoopy 


Mickey Mouse 


Prog on Illy pad 


Alligator 


Cats 


Pets 




Leopard 


Rabbit 


Domestic cat 


Panther 


Parakeet 


Tiger 


Lion 


Goldfish 


Puppy 


Old 


Buildings 




Old man with 


School 


Old house 


cane 

Tattered dress 


i Capital 


Old beaten-up car 


Old warn sofa. 


Church 


New home 






o 

ERIC 
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L 

F 
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Attribute 


Attribute 

Concrete * functional 


Choices 


RounJ 


Mb 


• 


tSea chb&ll 


Rot dog 


Apple 


Globe 


Cake 


Beachball 


Clock 


Is* ore** 


Sandwich 


Long end narrow 


Cleaning 




Rifle 


Oust pan 


Broom 


Euler 


Kop 


Bat 


Walking cane 


Washing machine 


Sudsy water 


Hats 


Keep warn 




Beret 


O1.ow». 


Cap and ear muffs 


Straw hai 


Heawv goat 


Flowered hex 


Top hat 


Fireplace 


Fur-lined boots 


Brush 


Faint 




Artist ? c brush 


5?.tep ladder 


Paint brush 


Toothbrush 


Bucket c-<" paint 


Ksir crush 


Bottle brush 


Roller oruen g&d 

pan 


Kan in coveralls 


Yellow 


Ride 


• 


Banana 


Horae 


School bus 


Daffodil 


Cm* 


B&Frd alien 


Baby chick 


Bicycle 


Train 


Red 


Step 




Red oar 


Stop sign 


Red light 


Red book 


Policeman 


Bed flower 


Red dress 


Earrica.de 


Dead end 





Concrete x Desifomtive 




Sitting 


furniture 




Child on swing 


Table 


Flan on sofa 


Boy on grass 


Bad. 


Child on bike 


Boy in boat 


Dresser 


Chair 


Round 


Fruit 




Beachball 


Pineapple 


Cringe 


Baseball 


Banana 


Bowling ball 


Globe 


Pear 


Watermelon 



•>»'. .r 
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I 




.. '<v* 



Attribute 



Choices 



5 ? 



Attribute 



Shell 

? Sinds. ... 

of 

shells 

Yellow 

Chais 

Oar 

Jaefc~in-~tfce~©o:\ 

Green 

Grass 

Branch 

herald ring 

V Shaped 

lollipop 
Tenzi is racket 
Lawn 



Animal 

Ensue# 

Squirrel 

Bi ri 

Young 

?«FP3? 

fegX ' 

Chick 

Vegetables 

Tomatoes 

Oern 

Carrots 

Musical Instruments 

^vmpet 
ettii tar 
Harp ■ 



Functional x Ses ignat l 



Electric 
appliances 
Electric mixer 
Record player 
Toaster 



Fix hair 

Brush 

fosab 

Curlers 



Tools 

Fliers 

Hammer 

Brace and bit 



Scissors 
lawn mower 
Axe 



Toys 

Top 

Model train 
Blocks 

Weapons 

Bow and arrow 

Rifle 

Sword 



Fly 

Airplane 
Helicopter 
Flying bird 

For eating 
$mk 
Flats 

Class 




Turtle 

Mouse 

Another ahell 



Chick 

Pocket book 
Kitten 

Lettuce 
Ore-jn car 
Radishes 

B&nio 

Hand mirror 
Drum 



Hair dryer 

Iron 

Wig 



Saw 

Screwdriver 
Dinner knife 



Kite 

doll 

Jet 



Knife 

Spear 

Cup and saucer 



Attribute 

Furniture 

Chair 

Table 

Bookshelves 

Jewelry 

Ring 

Ear rings 

Ohansi bracelet 



Attribute 
&tore things 

B /t"' 

$ruftk 

Closet 

Wear around neck 
Bow tie 

.neck #carf 
Collar 



Choices 



t » * 

Chest 'of' 'drawers 
Sofa 

Jewelry box 



Necklace 
Jeweled pin 
H&n*a tie 
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